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Data collection 

Rigaku Mercury CCD 

diffractometer 
Absorption correction: multi-scan 

(CrystalOear; Rigaku/MSC, 

2005) 

= 0.687, r„„^ = 0.737 

Refinement 

R[F^ > 2a{F^)] = 0.052 

wR(F^) = 0.092 

S = 1.16 

3256 reflections 



15655 measured reflections 
3256 independent reflections 
2622 reflections with / > 2a(I) 
Ri„, = 0.058 



230 parameters 

H-atom parameters constrained 
Ap„ax = 0.35 e A"' 
^Pmm = -0.31 e A"' 
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Key indicators: single-crystal X-ray study; T = 293 K; mean f7(C-C) = 0.005 A; 
disorder in solvent or counterion; R factor = 0.052; wR factor = 0.092; data-to- 
parameter ratio = 14.2. 



In the title one-dimensional coordination polymer, |[ZnCl2- 
(Ci8Hi4N4)]-0.25H2Oj,„ the Zn" atom is coordinated by two 
chloride ions and two 4,4'-bis(l//-imidazol-l-yl)biphenyl 
ligands, generating a distorted tetrahedral ZnCl2N2 geometry. 
The dihedral angle between the benzene rings of the hgand is 
51.0 (1)° and the dihedral angles between the benzene rings 
and their attached imidazole rings are 18.7 (2) and 45.9 (1)°. 
The bridging hgand leads to [101] polymeric chains in the 
crystal and the disordered water molecule (occupancy 0.25) 
forms O— H- ■ CI hydrogen bonds. 



Related literature 

For background to coordination polymers containing imida- 
zole-derived ligands, see: Li et al. (2010, 2011). 



\ //% // 



— Zn-- 



0.25nH2O 



Table 1 

Selected bond lengths (A). 



Znl- 
Znl- 



■Nl 
■N3' 



2.021 (3) 
2.024 (3) 



Znl-C12 
Znl-CU 



2.2368 (13) 
2.2370 (12) 



Symmetry code: (i) x + 5, — y + \. z - 



Table 2 

Hydrogen-bond geometry (A, °). 





D-H 


B.-A 


D-A 


D-Yi-A 


OIW-HM- ■ Cll" 


0.85 


2.55 


3.270 (14) 


143 


OIW-HIB- ■ CU'" 


0.85 


2.19 


3.038 (14) 


179 


Symmetry codes: (ii) —x - 


hl,-v + 2, 


-z + 1: (iii) x-{, 


— y + 1, z + J. 





Data collection: CrystalClear (Rigaku/MSC, 2005); cell refinement: 
CrystalClear; data reduction: CrystalClear; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
SHELXTL (Sheldrick, 2008); software used to prepare material for 
pubhcation: SHELXTL. 
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National Natural Science Foundation of China (grant No. 
21073142) and the Key Laboratory Foundation of the 
Education Committee of Shaanxi Province (grant No. 
09JS089) 



Supplementary data and figures for this paper are available from the 
lUCr electronic archives (Reference: HB6628). 



Experimental 

Crystal data 

[ZnCljCCisH 14N4)] ■O.25H2O 

M, = 427.11 

Monoclinic, P2^/n 

a = 8.1565 (16) A 

b = 12.554 (3) A 

c = 18.411 (4) A 

^ = 101.08 (3)° 



V = 1850.0 (6) A^ 
Z = 4 

Mo Ka radiation 
/i = 1.63 mm^' 
T = 293 K 

0.25 X 0.22 X 0.20 mm 
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cafe/7a-Poly[[(dichloridoziric)-;£-4,4'-bis(lH-imidazol-l-yl)bipheriyl-/c^A/^:A/^'] 
0.25-hydrate] 

Yong-Xia Ning^ Wen Fan and Gang Xie 
Comment 

In recent years, imidazole has been well used in crystal engineering, and a large number of imidazole-containing flexible 
ligands have been extensively studied. However, to our knowledge, the research on imidazole ligands bearing rigid 
spacers is less developed (Li et al, 2010; Li et al, 2011). 

Single-crystal X-ray diffraction analysis reveals that the title compound (I) crystallizes in the monoclinic space group 
P21/n. For the title compound, the geometry of the Zn° ion is bound by two imidazole rings of individual L hgands, and 
two chlorine anions, which illustrates a slightly distorted tetrahedral coordmation environment (Fig 1). Notably, as shown 
m Fig. 2, the four-coordinate Zn° center is bridged by the Ugand L to form an infinite one-dimensional architecture. 

Experimental 

A mixture of CH3OH and H2O (1:1,8 ml), as a buffer layer, was carefully layered over a solution of ZnCl2 (0.02 mmol) in 
H2O (6 ml). Then a solution of 4,4'-bis(17f-imidazol-l-yl)phenyl (L, 0.06 mmol) m CH3OH (6 ml) was layered over the 
buffer layer, and the resultant reaction was left to stand at room temperature. After ca three weeks, colorless block single 
crystals appeared at the boundary. Yield: -25% (based on L). 

Refinement 

The dispalcement parameters for the water O atom were very large at full occupancy. When refined, its iractional 
occupancy converged to close to 0.25 and was then set at this value. C-bound H atoms were positioned geometrically and 
refined in the riding-model approximation, with C — H = 0.93 A and L'iso(H) = l.lUeo, (C). 

Computing details 

Data collection: CrystalClear (Rigaku/MSC, 2005); cell refinement: CrystalClear (Rigaku/MSC, 2005); data reduction: 

CrystalClear (Rigaku/MSC, 2005); program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to 
refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: SHELXTL (Sheldrick, 2008); software used to prepare 
material for publication: SHELXTL (Sheldrick, 2008). 
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cafena-Poly[[(dichloridozinc)-|y-4,4'-bis(1H- imidazol-1 -yObiphenyl-zc^iV^riV''] 0.25-hydrate] 



Crystal data 

[ZnCl2(Ci8Hi4N4)]-0.25H2O F(000) = 866 

M, = 427.11 ft = 1.533 Mgm-3 

Monoclinic, Pljn Mo Ka radiation, i = 0.71073 A 

a = 8.1565 (16) A Cell parameters from 15648 reflections 

12.554 (3) A (9 = 3.0-27.6° 

c= 18.411 (4) A //=1.63mm-' 

y?= 101.08 (3)° r=293 K 

K = 1 850.0 (6) A^ Block, colorless 

Z = 4 0.25 X 0.22 X 0.20 mm 
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Data collection 

Rigaku Mercury CCD 

diffractometer 
Radiation source: fine-focus sealed tube 
Graphite monochromator 
Detector resolution: 9 pixels mm"' 
m scans 

Absorption correction: multi-scan 
(CrystalClear; Rigaku/MSC, 2005) 



= 0.687,7;. 



■■ 0.737 



Refinement 

Refinement on P- 
Least-squares matrix: full 

R[P > 2f7(/^)] = 0.052 

wR{p) = 0.092 

S= 1.16 

3256 reflections 

230 parameters 

0 restraints 

Primary atom site location: structure-invariant 
direct methods 



15655 measured reflections 
3256 independent reflections 
2622 reflections with I > 2(j(T) 
i?i„t = 0.058 

^max = 25.0°, 6'nim= 3.1° 

h = -9^9 
A: = -14^14 
/ = -21^21 



Secondary atom site location: difference Fourier 
map 

Hydrogen site location: inferred from 

neighbouring sites 
H-atom parameters constrained 

w = l/[f72(F„2) + (0.029 1P)2 + 1.2964^] 

where P = (i^„2 + 2i^c')/3 
(A/ff)„^ = 0.001 
Apmax = 0.35 e 
Apmi„ = -0.31 e A 3 



Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full 
covariance matrix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and 
torsion angles; correlations between e.s.d.'s in cell parameters are only used when they are defined by crystal S5OTimetry. 
An approximate (isotropic) treatment of cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 
Refinement. Refinement otF^ against ALL reflections. The weighted -factor wR and goodness of fit S are based on F^, 
conventional 7?-factors R are based on F, with F set to zero for negative F^. The threshold expression of 7^ > (t(F^) is used 
only for calculating 7?-factors(gt) etc. and is not relevant to the choice of reflections for refinement. 7?-factors based on F^ 
are statistically about twice as large as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A^) 





X 


y 


z 


TJ- *ITJ 

^iso / ^eq 


N3 


0.1785 (4) 


0.2607 (2) 


0.64336 (16) 


0.0383 (8) 


C16 


0.2231 (5) 


0.3586 (3) 


0.6299 (2) 


0.0405 (10) 


H16 


0.2570 


0.4097 


0.6663 


0.049* 


N4 


0.2135 (4) 


0.3755 (2) 


0.55687 (16) 


0.0380 (8) 


C13 


0.2497 (5) 


0.4730 (3) 


0.5231 (2) 


0.0370 (9) 


C14 


0.3472 (6) 


0.5486 (3) 


0.5650 (2) 


0.0570 (12) 


H14 


0.3939 


0.5347 


0.6143 


0.068* 


C15 


0.3752 (6) 


0.6452 (3) 


0.5337 (2) 


0.0566 (12) 


H15 


0.4387 


0.6964 


0.5630 


0.068* 


CIO 


0.3122 (5) 


0.6681 (3) 


0.4604 (2) 


0.0385 (9) 


Znl 


0.67056 (5) 


1.30302 (3) 


0.24360 (2) 


0.03635 (15) 


Nl 


0.5135 (4) 


1.2116(2) 


0.28937 (16) 


0.0371 (8) 


N2 


0.4081 (4) 


1.0778 (2) 


0.34273 (17) 


0.0385 (8) 


CI 


0.5385 (5) 


1.1127 (3) 


0.3145(2) 


0.0411 (10) 


HI 


0.6337 


1.0728 


0.3128 


0.049* 


C2 


0.3587 (5) 


1.2400 (3) 


0.3021 (2) 


0.0430 (10) 



Occ. (<1) 
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TT1 

H2 


A "? ATT 

0.3073 


1 "7 AC C 

1.3055 




A -^AAA 

0.2900 


A AC^ * 

0.052^ 










(3) 


0.3343 (2) 


A A/1 /I O /I A\ 

0.0445 (10) 




TTI 

H3 


f\ 1 OAT 

0.1897 


1.1585 




0.3488 


A i\C A A 

0.054* 




r^A 
C4 


O.iooj (4J 


0.9/45 


(3) 


0.3 /3J (z) 


0.0361 (9) 




L,j 






(3) 


U.3300 (z) 


A A/loo /I A\ 

U.U42y (iU) 




H5 


0.4660 


0.8918 




0.2931 


0.051* 




Co 


0.40io (p) 


0. /830 


(3) 


0.3630 (z) 


A A/I 1 "3 /I A\ 

0.0413 (10) 




Ho 


0.4273 


0.7245 




0.3402 


A A C A rfs 

0.050* 




C/ 


U.J4U4 (5) 


U. / /43 


(3) 


vAZy 1 (z) 


A f\1Q A /o^ 

U.U3o4 (y) 




C8 


0.3060 (5) 


0.8666 


(3) 


0.4660 (2) 


0.0481 (11) 




XJO 

Ho 


0.26 /U 


0.8609 




A CI A1 
O.jlOi 


A ACO* 




C9 


0.3285 (5) 


0.9661 


(3) 


0.4380 (2) 


A f\A^'\ /I A\ 

0.0471 (10) 




XJO 

Hy 


U.3U33 


i.uzoy 




A A fZ'^C 

0.4o2j 






C18 


0.1364 (6) 


0.2126 


(3) 


0.5758 (2) 


A ACAO /I 1 \ 

0.0503 (11) 




TT1 O 

Hlo 


A AAAzT 

0.0996 


A 1 /I T7 

0.1427 




0.5680 


A AZTAsk 

0.060* 




C17 


0.1562 (6) 


A 'I O A 

0.2820 


/ON 

(3) 


0.5223 (2) 


0.0520 (12) 




XJ1 T 

HI / 


O.i JJZ 


0.2690 




A /n 1 ^ 








U.ioo3 [p) 


0.4928 


(3) 


0.44y3 (2) 


A ACAC /I 1 \ 

O.ODOD (11) 




TT1 

H12 


A 1 T? A 

0.1239 


0.4417 




0.4205 


0.061* 




Cll 


0.2221 (5) 


0.5887 


(3) 


0.4187 (2) 


A ACAO /I 1\ 

0.0503 (11) 




H1 1 




0.6001 










Cll 


0.56577 (14) 


1.46719(8) 


0.22217 (6) 


0.0567 (3) 




C12 


0.91696 (13) 


1.29605 (10) 


0.32170 (6) 


0.0563 (3) 




OIW 


0.0484 (16) 


0.9183 (11) 


0.5755 (7) 


0.080 (4)* 


0.25 


HIB 


0.0526 


0.9507 




0.6164 


0.120* 


0.25 


HIA 


0.0731 


0.8530 




0.5831 


0.120* 


0.25 


Atomic displacement parameters (A^) 






JJ22 


If' 




IT' 




N3 


0.045 (2) 


0.0354 (18) 


0.0334(19) 


0.0009 (15) 


0.0035 (15) 


0.0016(15) 


C16 


0.043 (2) 


0.042 (2) 


0.035 (2) 


-0.004 (2) 


0.0025 (19) 


0.0000 (19) 


N4 


0.044 (2) 


0.0363 (18) 


0.0319(19) 


-0.0018 (15) 


0.0035 (15) 


0.0015 (15) 


C13 


0.040 (2) 


0.037 (2) 


0.032 (2) 


0.0002 (18) 


0.0032 (18) 


0.0035 (18) 


C14 


0.085 (3) 


0.054 (3) 


0.028 (2) 


-0.017 (3) 


-0.001 (2) 


0.003 (2) 


C15 


0.078 (3) 


0.046 (3) 


0.041 (3) 


-0.020 (2) 


-0.001 (2) 


-0.001 (2) 


CIO 


0.039 (2) 


0.039 (2) 


0.037 (2) 


-0.0005 (18) 


0.0054 (18) 


0.0047 (18) 


Znl 


0.0407 (3) 


0.0323 (2) 


0.0346 (3) 


-0.0028 (2) 


0.00384 (19) 


-0.0020 (2) 


Nl 


0.0362 (19) 


0.036 (2) 


0.0378 (19) 


-0.0013 (15) 


0.0044 (15) 


0.0014(15) 


N2 


0.0329 (18) 


0.0384 (18) 


0.044 (2) 


-0.0008 (15) 


0.0069 (15) 


0.0023 (15) 


CI 


0.035 (2) 


0.039 (2) 


0.051 (3) 


0.0049 (19) 


0.011 (2) 


0.002 (2) 


C2 


0.039 (2) 


0.038 (2) 


0.050 (3) 


0.0075 (19) 


0.003 (2) 


0.005 (2) 


C3 


0.034 (2) 


0.047 (2) 


0.054 (3) 


0.003 (2) 


0.009 (2) 


0.003 (2) 


C4 


0.028 (2) 


0.039 (2) 


0.040 (2) 


-0.0021 (17) 


0.0032 (17) 


0.0047 (19) 


C5 


0.046 (2) 


0.046 (3) 


0.039 (2) 


0.001 (2) 


0.014 (2) 


0.002 (2) 


C6 


0.045 (2) 


0.036 (2) 


0.044 (2) 


0.0053 (19) 


0.011 (2) 


-0.0004 (18) 


C7 


0.033 (2) 


0.042 (2) 


0.037 (2) 


-0.0034(18) 


-0.0002 (18) 


0.0035 (18) 


C8 


0.055 (3) 


0.050 (3) 


0.043 (2) 


-0.005 (2) 


0.019 (2) 


-0.001 (2) 


C9 


0.057 (3) 


0.038 (2) 


0.049 (3) 


-0.001 (2) 


0.018 (2) 


-0.003 (2) 
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PIS 0 070 


\j.\jjy yz^ ) 


v.yjjy yj ) 


—0 008 (1\ 


u.uu-j yz, f 


w.vww yz. f 


C17 0.077 (3) 


0.046 (3) 


0.029 (2) 


-0.013 (2) 


0.002 (2) 


-0.005 (2) 


C12 0.065 (3) 


0.042 (2) 


0.040 (3) 


-0.012 (2) 


-0.004 (2) 


-0.001 (2) 


Cll 0.062(3) 


0.049 (3) 


0.034 (2) 


-0.006 (2) 


-0.005 (2) 


0.010 (2) 


CU 0.0701 (8) 


0.0351 (6) 


0.0578 (7) 


0.0074 (5) 


-0.0061 (6) 


-0.0028 (5) 


C12 0.0412 (6) 


0.0771 (8) 


0.0463 (6) 


0.0007 (6) 


-0.0021 (5) 


0.0011 (6) 


Geometric parameters 












N3 — C16 


1 '* 1 A /C\ 

1.319 (5^ 




xy^ o A 

N2 — C4 




1.435 (5) 


XT'! ^ 1 O 

N3 — Cio 


1.30D (D^ 




^1 XJ1 

CI — ^Hl 




0.9300 


N3 — Znl' 


2.024 (3^ 




C2 — C3 




1 TOO 

1.338 (5) 


C16 — ^N4 


1.349 (5^ 




C2 — H2 




A AO A A 

0.9300 


1 ^ TT1 


A ATAA 




C3 — H3 




A A'iAA 

0.9300 


N4 — C17 


1.374 (5^ 




C4 — C5 




1 inr\ / c\ 

1.370 (5) 


XT/1 /"^ 1 1 


1.429 (5^ 




/"^ A A 

C4 — C9 




1.375 (5) 


C13 — C12 


1.373 (5^ 




C5 — C6 




1 TOO /' C \ 

1.388 (5) 


CI 3 — C14 


1.376 (5^ 




C5 — H5 




A ATAA 

0.9300 


C14 — C15 


1 T OA /'^\ 

1.3o0 (6^ 




C6 — C7 




1.385 (5) 


A TT1 /I 

C14 — H14 


A A'J AA 

0.9300 




C6 — H6 




A AT AA 

0.9300 


C15 — CIO 


1 OTA /C\ 

1.379 (5, 




CI — C8 




1.391 (5) 


1 C TT 1 C 


A m AA 

U.9jUU 




C8 — C9 




1.377 (5) 


CIO — Cll 


1.381 (5^ 




/~^0 T TO 

C8 — H8 




A A'J AA 

0.9300 


CIO — C7 


1.486 (5^ 




C9 — ^H9 




A Al A A 

0.9300 


Znl — ^Nl 


^ A*^ 1 /'>\ 

2.021 (3^ 




C18 — C17 




1 '> Af\ /C\ 

1.349 (5) 


Znl — ^N3" 


'I A'^ A /I \ 

2.024 (3) 




/—I i o T T 1 O 

C18 — H18 




A AO A A 

0.9300 


Znl— C12 


2.2368 (] 


3) 


C17— H17 




0.9300 


Znl— Cll 


2.2370 (] 


2) 


C12— Cll 




1.381 (5) 


Nl — CI 


1.326 (4^ 




1 TT1 

C12 — ^H12 




A A1 A A 

0.9300 


Nl — C2 


1.375 (5' 




Cll — Hll 




A AO A A 

0.9300 


JNz Ci 


1 '3 /I y1 /CX 
1.344 (D^ 




r\ 1 TT 7 TT 1 O 




A OCAA 

O.ojOO 


N2 — C3 


1.377 (5^ 




OIW — HIA 




f\ O A A A 

0.8499 


Clo — N3 — Llo 


1 AC n 

105.7 (3^ 




r~*i Ty^ 

C3 — Cz — Hz 




lz5.1 


Cio — JN3 — Znl' 


Izo. / (3^ 




XT1 /^O 

N 1 — Cz — Hz 




IOC 1 

Izj.l 


1 O XT'* '7— 1 i 

CI 8 — N3 — ^ZnP 


127.5 (3^ 




XT*^ 

C2 — C3 — ^N2 




1 Ai< O /0\ 

106.8 (3) 


"KTT /"'I /' XT/1 

N3 — C16 — N4 


111.6 (3) 




r~*^ TTO 

C2 — C3 — H3 




126.6 


XTT 1 zT TT1 z:; 

N3 — C16 — H16 


124.2 




XT'^ TT"? 

N2 — C3 — H3 




1 '1 ZT ^ 

126.6 


XT /I /"^ 1 ^ TT1 ^ 

N4 — C16 — ^H16 


124.2 




/~<C A ^A 

C5 — C4 — C9 




1 1 A T //I \ 

120.7 (4) 


C16 — N4 — C17 


106.1 (3^ 




C A XT'^ 

C5 — C4 — N2 




1 1 A 1 /O \ 

119.7 (3) 


Clo — N4 — C13 


126.3 (3^ 




r~^c\ A XT^ 

C9 — C4 — N2 




119.6 (4) 


IT XT ,1 1 O 

C17 — N4 — C13 


127.6 (3^ 




C4 — C5 — C6 




1 1 A A / A\ 

119.9 (4) 


L12 — CI 3 — C14 


119.4 (4J 




C4 — C5 — H5 




120.1 


/—I 1 'I 1 o XT /I 

C12 — CI 3 — ^N4 


121.1 (3) 




C6 — C5 — H5 




120.1 


Ci4 — C13 — N4 


119.4 (3) 




r^n r~*£i /^c 
C / — C6 — CD 




1 OA C //I \ 

izU.D (4) 


C13— C14— C15 


119.7(4) 




C7— C6— H6 




119.8 


C13— C14— H14 


120.1 




C5— C6— H6 




119.8 


C15— C14— H14 


120.1 




C6— C7— C8 




118.3 (4) 


CIO— C15— C14 


122.1 (4) 


C6— C7— CIO 




121.4 (4) 


CIO— C15— H15 


118.9 




C8— C7— CIO 




120.2 (4) 
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C14— C15— H15 118.9 

C15— CIO— Cll 116.9(4) 

C15— CIO— C7 120.3 (4) 

Cll— CIO— C7 122.8(3) 

Nl— Znl— N3" 106.86(12) 

Nl— Znl— C12 105.84 (9) 

N3"— Znl— C12 112.85(10) 

Nl— Znl— Cll 110.21(9) 

N3"— Znl— Cll 106.34 (10) 

C12— Znl— Cll 114.52(5) 

CI— Nl— C2 105.6 (3) 

CI— Nl— Znl 127.6 (3) 

C2— Nl— Znl 126.9 (3) 

CI— N2— C3 106.8 (3) 

CI— N2— C4 127.0 (3) 

C3— N2— C4 126.2 (3) 

Nl— CI— N2 111.1(3) 

Nl— CI— HI 124.5 

N2— CI— HI 124.5 

C3— C2— Nl 109.8 (4) 

C18— N3— C16— N4 -0.7 (4) 

Znl'— N3— C16— N4 -179.6(2) 

N3— C16— N4— C17 1.0(4) 

N3— C16— N4— C13 178.8 (3) 

C16— N4— C13— C12 -159.4(4) 

C17— N4— C13— C12 17.9(6) 

C16— N4— C13— C14 20.2 (6) 

C17— N4— C13— C14 -162.4 (4) 

C12— C13— C14— C15 3.1 (7) 

N4— C13— C14— C15 -176.6 (4) 

C13— C14— C15— CIO -1-8(7) 

C14— C15— CIO— Cll -1.5(7) 

C 1 4— C 1 5— C 1 0— C7 1 77. 8 (4) 

N3"— Znl— Nl— CI 70.1 (3) 

C12— Znl— Nl— CI -50.4 (3) 

Cll— Znl— Nl— CI -174.8 (3) 

N3"— Znl— Nl— C2 -111.1(3) 

C12— Znl— Nl— C2 128.4 (3) 

Cll— Znl— Nl— C2 4.0 (3) 

C2— Nl— CI— N2 -0.4 (4) 

Znl— Nl— CI— N2 178.6 (2) 

C3— N2— CI— Nl 0.4 (4) 

C4— N2— CI— Nl 178.5 (3) 

CI— Nl— C2— C3 0.2 (4) 

Znl— Nl— C2— C3 -178.8 (3) 

Nl— C2— C3— N2 0.1 (5) 



C9— C8— C7 121.3 (4) 

C9— C8— H8 119.4 

C7— C8— H8 119.4 

C4— C9— C8 119.4(4) 

C4— C9— H9 120.3 

C8— C9— H9 120.3 

C17— C18— N3 109.7(4) 

C17— C18— H18 125.2 

N3— CI 8— HI 8 125.2 

C18— C17— N4 106.9(3) 

C18— C17— H17 126.6 

N4— C17— H17 126.6 

C13— C12— Cll 119.9(4) 

C13— C12— H12 120.0 

Cll— C12— H12 120.0 

C12— Cll— CIO 121.8(4) 

C12— Cll— Hll 119.1 

CIO— Cll— Hll 119.1 

HIB— OIW— HIA 110.4 

CI— N2— C4— C5 -45.5 (5) 

C3— N2— C4— C5 132.2(4) 

CI— N2— C4— C9 136.4 (4) 

C3— N2— C4— C9 -46.0 (5) 

C9— C4— C5— C6 0.1 (6) 

N2— C4— C5— C6 -178.0 (3) 

C4— C5— C6— C7 0.3 (6) 

C5— C6— C7— C8 -1.0(6) 

C5— C6— C7— CIO 179.2 (4) 

C15— CIO— C7— C6 129.7 (4) 

Cll— CIO— C7— C6 -51.0(6) 

C15— CIO— C7— C8 -50.1 (6) 

Cll— CIO— C7— C8 129.3 (4) 

C6— C7— C8— C9 1.3 (6) 

CIO— C7— C8— C9 -178.9 (4) 

C5— C4— C9— C8 0.2 (6) 

N2— C4— C9— C8 178.4 (4) 

C7— C8— C9— C4 -1.0(6) 

C16— N3— C18— C17 0.1 (5) 

Znl'— N3— C18— C17 179.0 (3) 

N3— C18— C17— N4 0.5 (5) 

C 1 6— N4— C 1 7— C 18 -0.9 (5) 

C13— N4— C17— C18 -178.6(4) 

C14— C13— C12— Cll -1-2(6) 

N4— CI 3— CI 2— Cll 178.5(4) 

C13— C12— Cll— CIO -2.3(7) 
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CI— N2— C3— C2 -0.3 (4) 

V-'T' iNZ, v>J V^Z. 1 / O.'-r yJ J 




C15— CIO— Cll- 
ci r 1 n r 1 1 


— C12 
-CM 


3.6 (6) 
—1 7S R 

1 / J . 0 \^*-r ) 




2-1/2. 








Hydrogen-bond geometry (A, ") 










D—R-A 


D—R 


R-A 




D—n-A 


o\w—mA-cy2}^ 
o\w—mB-c\\" 


0.85 
0.85 


2.55 
2.19 


3.270 (14) 
3.038 (14) 


143 
179 



Symmetry codes: (iii) -;c+l, ->H-2, -z+1; (iv) x-1/2, ->H-5/2, z+1/2. 
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